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of the smelting process during the individual periods 
operating factors and heat balances for the sane periods 
are given in Tables 4, 5 and 6 respectively. The distri- 
pution of CO, content in the top gas along the throat dia- 
meter during’the individual operating periods is shown in 
Fig.7. Variations in the composition and temperature of 
gas at various furnace levels during the individual oper~ 
ating periods are shown in Figs.8 and 9, Methods used 
for the determination of the above data are not given. 

The comparison of oost of produotion per ton of pig with 
mrmal (A) and oxygen enriched (B) biast is given in Table 


7. It is conoluded that: 1) operation of the furnace with 
oxygen enriched blast was stable without increasing mois- 
ture content of blast, The temperature of ths blast was 
increased by 35-45 C in comparison with the operation on 
normal blast; 2) oxygen enrichment permitted intensifying 
furnace driving within the limits of roo the amount 


of gas produced per unit of time on the same level as in 
normal operation; 3) the distribution of the zas stream 
across the furnace during operation with enriched blast 
remained normal which was the main factor contributing to 
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the retention of a comparatively low coke rate achieved 

on normal blast; 4) blast enrichment causes a decrease in 
the size of zone of moderate temperatures (800-1100 C) in 
the furnace stack and the corresponding increase in zones 
of low and high temperatures (above 1100 C). Despite this, 
the concentration of CO, in gas increases along the furnace 
height at a higher rate“than with ordinary blast, due to an 
increase in the reducing ability of the gas; 5) with a 
234.3% oxygen enrichment the output of the furnace increased 
by 6.7% with unchanged coke rate (14 days operating period); 


6) the cost of production of pig with oxygen enriched blast 
was 2 roubles 40 kop.per ton higher than with ordinary 
blast. This increase was caused a high cost of tech- 


nical oxygen on the HTMK (15 kop/m3); 7) the results ob- 
tained fully justify an enlargement of the tonnage oxygen 
plant on the HTMK in order to supply blast furnaces with 
oxygen for blast enrichment, Oxygen plants should be built 
on works operating with a prepared burden. The construc- 
tion of oxygen plants of 10 000 m’ capacity is recommended, 
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There are 7 tables, 9 figures and 1 American reference. 


ASSOCIATION: TaNIIChM and NizhmyfTagil® ~ Metallurgical Combine. 
(TeNIIChM 1 Nizhne-Tagil'skily Metallurgicheskiy Kombinat). 


AVAILABLE: Library of Congress 
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AUTEOR: Zakharov, A.F., Khil'kevich, F.A., Bazilevich, 8.V. and 
. Kazarev, 3.L., Engineers. 


LITLE: Smelting of Ferro-manganese ‘in a Large Blast Furnace 
(Vyplavka ferromargantsa v bol'shoy domennoy pechi) 


PERICDICAL: Stal', 1957/%No.7, pp. 580 - 584 (USSR) 


ABSTRACT: In 1956, the smelting of ferro~manganese was carried out 
ina large furnace (No.2 furnace Nizhne Tagil'skiy Works) 
(1 100 m’) with high top pressure (0.5 atm.) and cxygen- 
enriched blast (up to 24.9%). ‘fhe preparation of the furnace 
for the transfer from foundry iron to ferro-mangarese produ- 
ction, characteristic of raw materials, operationel practice 
and the results obtained are described. The profile of the 
furnace and the distribution of co, in the top gas along the 


throat diameter are shown in Figs. 1 and 2, respectively. 
Material and heat balances are given in Tables 1 and 2, res- 
pectively. The comparison of main indices of heat balances of 
smelting ferro-manganese in three different works is given in 
Table 4, In addition, the distribution of temperatures and 
changes in the gas composition along the height of the furnace 
stack (Fig.3) and the composition of gas in the combustion 
Gard 1/2zone (Fig.4) were studied. It is concluded that on smelting 
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* : ; : TITLE: Results -of the first microbiological and cytological experiments in ot 
* outer space on artifiotal Earth's satellites aaa : = 

; PERIODICAL Referativayy ghurnal, Astronomiya { Geodeziya, no. 8, 1962, 104, 
DS es _ abstract GA748 (In collections "Ygkusstv, sputnikt zemii", no. ll, ‘ 
M Moscow, AM SSSR, 1961, 42 - 67) ‘ " 4. 
att Bor vy) Tuo particuler probloms of the general plolegival program hase been le 
tnvestigateds life conditions during space flights and gnnetic consequuntses x 

Tho recults obtained have shown that nov 


3 ‘i — eaused by fastors of a space flight. 
only highly-organized animals posoossing 4 nigh degree of compensation adaptability 
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orgenisms, human being cells in a tissue culture, and some biochemical structuras’ 


(Lit). There are 29 references, 


[Abatracter's notes Complete translation] 
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CHISTYAKOY, A.H.; YEVDORIMOV, Yu.P., ZAKHAROV, A.F. [deceased] 


Properties of pitches and distillates ina iy ce oxidation 
process. Trudy LIL no-51:159-163 #59. (HIRA 13:8) 
(Pitch) (Oxidation) 
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Koordinatnoye soveshchaniye po primeneniyu kisloroda na metallurgicheskikh 
gavodakh Urala. Sverdlovsk, 1956 


Primeneniye kisloroda na metallurgicheskikh predpriyatiyakh Urala; materialy 

koordinatsionnogo soveshchaniya (Use of Oxygen in Metallurgical Plants of 

the Urals; Materials of the Coordination Conference) Sverdlovsk, 1960. 
452 p. Errata slip inserted. 1,000 copies printed. 


Sponsoring Agencies’. Akademiya nauk SSSR. Urel'skiy filial. Institut metal- 
“Jurglis Ural'skiye pravieniya naughno-tekhnicheskikh obshchestv chernoy 4 
tavetnoy metallurgii. 


Resp. Ed.: P.S, Kusakin, Candidate of Technical Sciences; Tech. Ed.: N.F. Sered- 
kina. 


PURPOSE: This collection of papers 4g intended for scientific research and 
technical personnel in the field of metallurgy. 


. = CS COVERAGE: The use of oxygen sn ferrous and nonferrous metallurgy of the Urals 
aoe ig discussed. Results of experimental use, of oxygen in’ soue metallurgical 


plsnts are presented. During the Gonference, held Decanter 20 and 21, 
1956, the following persons (in addition to the authors) took part in 
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Use of Oxygen (Cont.) . SDV/4601 


the discussion: V.Ya. Miller, V.V. Mikhaylov, P.Ya. Sorokin, A.A. Perestoronin 
(all affiliated with the Inatitute of Metallurgy of the Ural Branch AS USSR), 
S.M. Kazachenko (Nizhne-Saldinskiy metallurgicheskiy zavod - Nizhnyaya-Salda 
Metallurgical Plant), M.F. Kochin (Decsased) (Ural'skiy institut chernykh 
motalloy - Ural Institute of Ferrous Matals), H.Ye,. Kislitain (Chelyabinskiy 
metallurgicheskiy zavod - Chelyabinsk Metallurgical Plant), G.V. Demin 
(Krasnoural'skiy medeplavil'nyy zavod - Krasnoural'sk Copper Smelting Plant), 
V.A. Aglitskiy (Institut Unipromed' - "Unipromed'" Instituta). Some of the 
papers are followed by references, bota Soviet and non-Soviat. 


TABLE OF CONTENTS: 


Introduction 


Revebtsov, V.P. Institut metallurgii Ural'skogo filiala AN SS3H [Institute 

of Metallurgy of the Ural Branch of the Academy of Sciences USS]. On the 
Problem of Determining Basio Trends in tha Use of Oxygen in Ural. Metallurgical 
Plants 5 
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Furnace Process 11 


Zakharov, A.f._[Nizhne-Tagil'akiy metallurgichaskiy kombinat (Nizhniy Tagil 
Metallurgical Combine], Experimental Use of Oxygen in Blast-Furnace Opera- 
tion 23 


Borisov, Yu.S. [Ural'skiy nauchno-issledovatel'skiy institut chernykh metal- 
lov (Ural Scientific Research Institute of Ferrous Metals)]. Uze of Oxygen-~ 


Enriched Blast in Blast-Furnace Operation 37 
Novolodskiy, P.I, [Nizhniy Tagil Metallurgical Combine], Experimental Use 
-of Oxygen in Open Hearth Furnaces 43 
Khudyakov, N.A. [Ural Sedentific Research Institute of Ferrous Metals]. ta 
Use of Oxygen in Open Hearth Furnaces 57 


Mikhaylikov, S.V., and V.N. Krysov [Institute of Metallurgy of tha Ural 
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e ZARHAROV, A.P.; PETROV, G.A.; NOVIKOV, M.D.; POPOV, LP. TORSEILOV, Yu.¥.; 
a —-——"TOAMATOV, SH. GUSAROV, ALN. KOVAL ‘GHUK, N.P- 


Potentialities for increasing labor productivity in the : 
open-hearth process, Stal! 21 no,6560~562 Je ‘hl, (MIRA 14:5) aoe 


le. Nizhne-Tagil'skiy metallurgicheskiy kombinat. 
(Open-hearth furnaces--Eqiipment and supplies) 
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[Vanadium of the Kachkanar deposit] Kachkanarskii vanadii. 
Sverdlovsk, Sredne-Ural'skse knizhnee izd~vo, 1964. 302 p. 
(MIRA 18:12.) 
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ABAAKOV, AePe, inshener; ZAKHAROV, A.G., kandidat ekonomicheskikh nauk. 
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More accurate calculation of haulage costa, Vust.fSHII HPS 15, 
no.2:40-42 S 156, (it. 9212) 
(RaLlroads--Cost of operation) 
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Deteraining the conditions for economic use of railroad eidings, 
Trudy TSNII MPS no.120:83-114 156. (KLBA 9:12) 
(Railroads--Sidings ) 
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~ [Cost of hauling railroad ‘reight and freight rates.| Ssebeatoinost! 
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Comparison of current system for train traction, Vent, TSNII MPS 
16 no.3:17=22 My '57, (HLBA 10:5) 
(Electric vallroads) 
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Improvement of business accounting and distribution of profits 
among railroads. Zhel. dor. tranap. 41 no.s4O-4s Ap '59. 
(MIRA 12:6) 


1,Nachal'nik finansevoy alushby Sverdlevakey dorogi (fer Poetrukhnov- 
skiy). 2.Kachal'nik otdela dokhodow finansovoy slushby Yuge-Zapadnoy 
dorogi (for Rozentavayg). 

(Railroads-~Accounts, bookkeeping, etc.) 
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S._ZAKHAROY, A.G,, kand.ekonomicheskikh nauk 2 
Pie, - 4 
iffectivenass of the cethod of the Chusovskaya sectioa (Sveidlovek 
Failroad) for reducing empty car mileage, Vost.TSHII IPS 19 : 
beh? 60, (MIRA 1339) 


1. Ural'skoye otdeleniye Vsesoyuznogo nauchno~-issledovatel 'skogo 
inetituta zheleznedorozhnego transporta Ministerstva ‘utey - 
soobshcheniya, Sverdlovsk, a3 

(Railroads~-Freight cars) Aa, 
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Advanced practices for cutting transportation costs of a railroad 
' district ("Cutting transportation costs" by A.D Manakin, G.I, 
Oleshko, T.M.Tuchkevich. Reviewed by A.G.Zakharov). Zhel.dor. 
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(Tuchkevich, 1.M.) 
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ZAKHAROV, A.G.3 SHISHOV, G.Awy ZAKHAROVA, 2.1.5 VAS'KINA, A.I.} 
FILIFFOVA, L.S., red.3; GHOMOV, Yu.V., tekhn. red. 
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» AUTHOR: Zakharov, A. Ie 


TITLE: Two-Component-Lens-Compensators With Double Curvature 
(Dvukhkompenentnyy linzovyy kompensator dvoyakoy krivizny) 


PERIODICAL: Geodeziya i Kartografiya, 1958, Nr 1, Pps 47 = 50 (USSR) 


ABSTRACT? The range-finder attachment M1 HG -2 (manufactured by the plant, 
“Agrogeopri bor") was largely used during recent years. The i 
description of the compensator fixed inthis attachment and ; 

, the dividing device 4s contained in the eleborate investiga- 
3 tion by P. I. Durneva (Geouzdat Publishing house, 1953). It 
: is shown taat for increasing the accuracy of distance-measure- 
ments by means of this range-finder, the accuracy of the mea- 
surement of the parallax angle increases and a surveyor's 
rod of greater length should be used. Further it is shown that 
an increase of the accuracy of measurement of line lengths 
can only be obtained by 8 modification of the construction of 
the attached device on the range-finder, especially by chang- 
ing the main part of the same, viz. the compensator. In 1955, 
the manufacturers elaborated a new design of a compensator 
Card 1/3 and manufactured experimental types of a range-finder attach- 
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. Two~Component-Lens-Compensators With Double Curvature 


ment [J HT to the theodolite TT-50. This conupensator is a two- 
-component-lens-compensator with double curvature. From the 
scheme of the compensator given here it remlts that due to 
euch a scheme it was made possible to combine the front semi- 
-lenses in o common mounting. Moreover, these front seni- 
-lenses can be displaced with respect to the semi lenses in 
the rear, by which both pictures of the object are displaced i 
in opposed directions. In this case a parallax is missing bet~- 
ween the pictures, as well as a difference in the enlargenent 
: of the two pictures, since the distance be*«ween the principal 
ae planes of the components equals zero. It i3 shown that the 
range-finder J. HT makes it possible to use « two meter sur- 
veyor's rod with measuring distances over 200 m, whereas with 
working with one meter rods only the half of such distances 
can be measured. Due to the simultaneous displacement of both 
picutres of the rod marks, the same coincide each tine with 
the measurement of the double parallax angle exactly in the aie 
center of the field of view. When measuing the single paral- 
lax angle, they are found symmetrically to the center, how- 
ever, (with the second coincidence ~ exactly in the center). 
Card 2/3 Consequently, the construction of the now compensator satis~ 
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fies the basic requirements of increasing the 


measurement. There is 4 figure cata teg 


and 1 non-Slavic reference. 


AVAILABLE: Library of Congress 
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The Novel Thirty-Second Transit TT5 ( Novyy tridtsati- 
sekundnyy %seodolit TT5) 


Geodeziya i kartografiya, 1°58, Nr 9, pp 18 - 27 (USSR) 


This is a description of the new type of transit, which 
is to replace old TT50, which is no longer produced. 
This new transit tachymeter TT5 is designed to measure 
horizontal and vertical angles with a mean square 
deviation better than + 15" in one run and tc determine 


Card 1/2 


diatances by means of the cross-hair range-meter. The 

new transit is lighter by 2 kg as compared to the old one. 
With legs it weighs 3,2 ke. A description of attachments 
furnished on request is presented: The range-meter 
setDRT - 2 for measuring distances from 5v to 700 n 

with a mean square deviation of 1:500, the range-meter 
set. DD Z for measuring distances from 20 to 20) m with a 
meal, sqt;re deviation of *:2000, the opticai cantering 
device Ofs-2,, the compass with an azimuthal circle 

BKT anda set of electrical attachments KEO for work 
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at dusk and at night. This paper also includes a 
description of ao variant of the TT5, the trensit-tachymeter 
TYP . This instrument is sed in the measurement of 
horizontal and vertical angles, in the determination 

of distances with the cross-hair range-meter, and, in 
combination with the attachments ’ DNT-2 and,IOZ in 

the measurement of azimuthal angles. It can be used 

in leveling work and in the accurate measurement of 
sightings with a great angle of inclination. Apart 


from this instrument the level transit TT5 was developed 
for town surveying and engineering surveys or. the 
initiative of the Mosgorjeotrest, which is tased upon 

the same transit TN. A short description of this in- 
strument is included in this paper. Finally, results from 
the testing of the three new instruments are presented. 
There are 10 figures and 1 reference, “- thich is Soviet. 
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AUTHORS; Durneva, P,I,, Zakharov, A,1,, Kolkov, D.D. 
TITLE New geodetic instruments: TOM(TOM) theodolite and IU 5 (DD5) range 
finder 
FERIODICAL:- Referativnyy zhurnal, Astronomiya i Geodeziya, no. 12, 1961, Lo, 5 


abstract 126259 ("Geod. i kartografiya", 1961, no.8, 37 - 47) 


TEXT; The authors describe the smal]. TOM optical thecdolite and the DD5 
differential range finder (attachment) manufactured in serial production in the 
USSR since 1960. The results of their investigation carried out by TsNIIGALK 
are presented. The main technical characteristics of the theodolite are as 
follows; magnification of the visual telescope is 18x, visual field is 2°, tne 
optical diameter of the objective is 27 mm, diameter of exit pupil is 1.5 mm, “ 
equivalent focal length of the objective is 142,5 mm, minimum sighting distance i, 
is 2m, diameters of the horizontal and versical circles are 70 mm. each, the - 
least scale interval on the circles is 10', magnification of the reading micrc. 
scope is 27x, precision of reading on the eireles (ocular estimation) is 1’, the 
scale interval on the level of the horizontal circle alidade is 45" per 2 mm, 
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the scale interval on the level at the telescope is 30" per 2mm, The weight of 
the theodolite in a metallic pox is 3.2 kg. The visual telescope of the theodo- 
lite is anallactic with inner focusing. The telescope objective has three lenses, 
jt is non-glued, The reticule has range finding dash lines; coefficient of the 
range finder le 100. A cylindrical level is fastened on the visusl telesccpe, 
which enables one to perform leveling with the horizontal ray. The theodolite 

is equipped with a round dismountable compass. All main parts of the instrument 
are manufactured of light and durable alloys. A lens compensator ig used in the 
DD5 range finder, the constant parallactic angle is equal to 17°1253 (coefficient 
of the range finder 1s 200), The operational principle of the range finder is 

the sam? ag in DD2 and DD3 range finders (of. RZhAstr, 1959, ne. 7, 5844 no, Lk, 
8650). The DD5 range finder is intended for measuring distances 40-200 m with 

a vertical rod, The rod is two-sided, 1.5 m long, divigions are made on 4 3tre* 
ched invar band, In measuring distances from ho to 160 m, the roi side with @-"r 
divisions is used, whereas in measuring distances from 100 to 200 m the sice with 
5-om divisions is used, It was found as a result of investigating two TOM theo- 
dolites: mean-square error in measuring a direction by one observation (distances 
to sight targets 1 - 3 km) was 40,22 - o'2Q; mean-square érror of a horizontai 
angle measured by the method of circular observations was + 0.3 - o'4, divergences 
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in angle values in different observations did not exceed 1', misclosures in tri- 
angles were ~v1' (maximum 1'8), mean-square error in measuring a vertical angle 
by one observation was + o.4 - O17, mean relative error in determining distance 
with a filament range finder was 1:300 - 1:4CO, error in leveling by horizontal 
ray (at the length of sight ray 100 m) was + 22 mm/km, Time consumption for ob- - 
servations of 5 directions, once for each, amounts to 4 min, and for measuring a 
a horizontal angle by one observation 1.3 min, Precision of measuring distances a 
from 48 to 200 m with the DDS range finder (at inclination angles 0-33°) is charac- 
terized by mean-square relative error of the order of 1:1,200 - 1:1,660, No more a 
than 1 min is spent for measuring a distance and a vertical angle. a ne 


V. Sinyagina 


[Abstracter's note: Complete translation] 
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TITLE: gelf-correcting double-image range finder. Class 2, No- 16081L 
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TOPIC TAGS: optic range finder, optic instrument, optic lens 


| ABSTRACT 3 This Author Certificate presents a self-correcting double-image range 
‘finder with a variable instrument base. The latter is formed of two movable 
| pentagonal. prisms placed symmetrically in respect to the objective cf the viewer 
tube, and of wedge-shaped compensators producing the parallax angle (see Fige 1). t 
To correct automatically the magnitude of this angle in measuring the slope distances 5 
ee without using & rod and to simplify the construction of the apparatus, the wedges of | 

am 6=—Ss |the compensator are rigidly attached to the tody of the range finder. Tney retain rs 
we their position jn respect to the horizon whet the viewing tube is inclined. _§ 
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~ PITLEs Hartensite Transformations as Influsnoed by Bombardment With 
Neutrons (Vliyaniye neytronnogo oblucheniya na martensitnoye 
prevrashchent 


PERIODICAL: Doklady Akademii Nauk $992,1957,Vol.114,Nr 6, pp.1195-1198( USSR) 


ABSTRACT?! The present paper represents the first attempt to use the bon- 
bardment with neutrons in the study of marteneite transforma- 
tions. Steela and alloys rere investigated in which the in- 
fiuence of the previous plastic deformation upon the marten- 
site transformation was first thoroughly studied. The samples 
(2 x 3 x 24 mm) were bombarded in the active zone of a physi~ 
cal testing reactor with heavy water close to the uranium rods 
after previous (here desoribed) heat treatnenti. One part of 
the samples wap bombarded for 100 hours, the other part 200 
hours with 10'! neutrons per om*. Tha modifiogtion of the 
strength of the austenite was aetimated from ihe form of mag~- 
netometric curves on deep cooling and on heating. 
feat results’ Previous bombardment with neutrons exerts con- 

Card 1/3 Biderable influence upon the resistance of austenite to marten- 
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site transformation. The modification of resistance varies 
according to different materials. In steele the bombardnent 
(independent of the carbon content and of ‘the character of 

the alloys) increases the intensity of martensite transforna- 

tion on subsequent deep cooling. In iron-nickal]l-manganese 

(N23G3 and N22G3) alloys with no eontent of carbon the bon- 
bardmant always exerts a stabilizing influenos on the Y-Phase. 

The influence of bombardnent and the influenoa of plastio de- 
formation have much in common. If the bombarded samples are 

left lying for a long tine at room temperature, the resistance 

of austenite is inoreased. On poabardment structural changes 

take place in the metals and alloys which influence the re- 
sistance of austenite in opposite directions. The total action 
(activating and retarding) depends on the total flux of neu- 

trons and on the peculiarities cf the material. There are a8 
3 figures and 16 references, 9 of which are Slavic. 


ASSOCIATION: Central Scientific Research Institute for Brreus Metalbrgy (Tsentzul- Pa 
nyy nauchno-issledovatel'skiy institut cherncy mecallurgii) 


PRESENTED: February 11, 1957, by G. V. Kurdyumov, Member of the Academy 
Card 2/3 ony 
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Translationfrom: Referativnyy zhurnal, Metallurgiya, 1958, Nr8 92}! (USSR) 


AUTHORS: Zakharov, AI, Maksimova, O. P. 
: = 
TITLE:, Employment of Neutron Irradiation in Studying Martensile 
Transformations (Primeneniye neytronnogo oblucheniva dlya Sees 
issledovaniya martensitnogo prevrashcheniya} =. 


PERIODICAL: Sb. tr. In-t metalloved. i fiz. metalloy Tsentr. 0. “¥ 
in-ta chernoy metallurgii, 1958, Vol 5, pp 124 “135 


ABSTRACT: The eftect of neutron -rradiation (N!) on martensite trars 
{ormation (T) was investigated on five types af steel containing 
respectively: U,489% C, 7.7% Mn, 2. 290 Cu (steel 50G8); 
1.4% C, 4.0% Mn {stee} 140G4); 0. 50% C. 21.0% Ni (steel 
50N21); 0.025% C, 22. 1% Ni. 2. 8890 Mn (steel NIG); cs 
0.020% C, 22.4% Ni, and 548% Mn (steel N22G}). The oad 
effect of NI was evaluated by the change of progress of the Bo 
martensite curves during cooling of specimens fo a tempe ta 
ture of -196°C and heating to @ temperature of 20°. The 
specimens were subjected to NI in the active zone, near the 
U rods, of an experimental physical heavy’ water reactor ‘or 
Card 1/2 periods of 100 and 200 hours. Following the N! the specirnens 
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were allowed to age at room temperature The NI significantly influences the 
position of the martensite point and the over-all T effect; the latter also de- 
pends on the type of material in question. In the case of carbon steels, the 
NI elevates the martensite point and increases the T effect during deep cooling. 
In the case of carhon-free alloys, the NI affects austenite in an opposite fash: 
ion viz.. the martensite point is lowered and the intensity of T during cooling 
is reduced In carbon steels, a certain amount of martensite is formed al- 
ready during the NI process. The manner in which irradiation affects marten- 
sité T has much in common with the sffect of plastic deformation. The aging 
of specimens at room temperature results in-improved stability of austenite. 
The poor temperature stability of the activating effect of NI indicates that it 
-igs governed by formation of defects of the vacancy interstitial-intrusion type 
which produce elastic deformations in the crystal lattice. The stabilizing 
effect of NI is brought about by the formation of defects that are caused by 
division and disorientation of crystals, as a result of which the chances for 
the appearance and growth of martensite crystals are diminished, 


“1, Martensite--Transformations 2. Martensite-- ~~ -M.-Sh.- --- 
Effects of radiation 3, Neutrons--Metallurgical effects 
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Translationfrom: Referativnyy zhurnal, Metallurgiya, 1958 Nr8&. p267(USSR} 


AUTHORS: Maksimova, O.R., Zakharov AT 


TITLE: On the Laws Governing the Elimination of Radiation Damage Upon 
Annealing, (A Survey! [ O zakonomernostyakh ustrane:.iya radia 
tsionnykh narusheniy pri otzhipe. {Obzor)] 


PERIODICAL: Sb. tr. in-t metalloved. i fiz. metallov. Tsentr. n.-i, in ta 
chernoy metallurgii, 1958, Vol 5, pp 528-5449 


ABSTRACT: A review of the laws governing the climination of radiation 
damage upon the annealing of metals. The character of and the 
laws governing the complex modifications of physical and mech 
anical properties and phase transtormations in metals cccurring 
upon irradiation, and the processes and the laws governing the 
restitution of the initial properties to metals upon annealing were 
examined together with an analysis of modifications occurring 
in five temperature ranges. Bibliography: $7 reterences. 

1. Metals—Effects of rediation 
2. Metals--Heat treatment 
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AUTHORS: Zakharov, A.I, and Maksimova, 0.P, (Moscow) 
ntl 


E 

i 

of TITLE: On the Changes in the Kinetics of Martensitic Trans- 
le formation as a Result of Irradiation (Ob iznenenii 


kinetiki martensitnogo prevrashcheniya pod vliyaniyen 
oblucheniya) 


PHRIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 7, pp 3 ~ 9 (USSR) 


ABSTRACT: So far, in the theory of martensitic transformation the 
a problem of the nature of loci of germination of a new 

“f phase has not been clarified, Also, the process of 

: formation of martensite eerminations involves such pheno- 
ména as incomplete martensitic transformation and austen- 
ite stabilisation, Investigations aimed a> elucidation 
of the nature of the process of formation of martensite 
serminations are of particular importance from the point 
d of view of the developmont of the thoory of martengsltie 

yy transformations, ‘Lhe development of nuclear techniques 
has provided new possibLlitios for creating various 
defects in the crystal lattice, Irradiation by means of 
fast particles may produce more elementary disturbances 


in 5 mar -tha : ad f 
Card 1/8 mn vhe structure than can be obtained otherwise, In 
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On the Changes in the Kinstics of Martensitic Transformation as a 
Result of Irradiation 


earlier work (Refs 1,2), the authors applied neutron 
irradiation in investigating martensitic transformations, 
They established that preliminary neutron Leradiation., 


iy » 

with s dose of the order of 167 n/em™, has a congeiderable 
influence on the stability of the austenite and on the ven 
liartensite transformation, This cnange in the stability 4. 
differed with the material, In steels, irradiation rat 
rought about an intensification of the martensitic : 
transformation during subsequent deep cooling with a 
constant speed. In carbon-free iron, nickel, and in Mn- nF 

lloys, irradiation alwsys had a stabilising effect o1 the ee 
Y-phase; it brought about « decrease of she martensitic eae 
point and of the transformation intensity, The aim of ey 
the work described in this paper was to investigate the 
influence of preliminary neutron irrad#tion on the kinetics 
of isothermal martensitic transformation az various 
temperatures, Furthermore, the authors aimed at eluc.- 
dating the phenomena of eliminating the afver effects of 
the radiation during annealing with a gradually increasing 
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On the Changes in the Kinetics of Martensitic Transformation as a 
Result of Irradiation 


temperatura, For solving the problem the aushors used 
thermomagnetic, microstructural, X-ray and microhardness 
investigations, Tre experiments were carried out on 

2.5 * 3.5 x 24.5 mm specimens gf the alloy N2eGZ (0.02% i, 
22.4% Ni, 3.48% Mn,, 1, = ~15 C) after homogenisation 
annealing at 1 150 “CG “in vacuum for 10 hours, followed 

by removal of the surface layer to a depth 0” 0.25 on. 

The irradiation was effected in the active zone of a reactor 
in the neighbourhood of the uraniun rods, During irredizetion 
the temperature of the specimens increased by no more than 
40 “C; the integral flux o* the neutrons equélled 


6,5 ° 1017 nfon@, As can be seen from Figure 1, the me 
stabilisation effect of this dosage of irradistion was honrcee 
oe about twice as intensive as 5a) earlier experinents in which 
a flux intensity of 4.2 ° 10° n/om- was usec, In Figure 1] 

the martensitic transformation surves are grephed for a 

specimen which has been irradiated and also for one which 

has not been irradiated, In Figure 2 the curves of isa- 

thermal martensitic transformation at varioue temperatures 

Card 3/8 are graphed for the irradiated and non-irradiated states, 
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In Figure 3, the curvea of isothermal martengitic trans- 
formation for Irrediated and non-irradiated austenite 
are graphed for the temperatures of ~25 and -50 “C, 
Figure 4, the initiel speed of isothermal martensitic 
transformation. as a function of the temperature, is 
gtaphed for irradiated and non-irradiated austenite. The 
graph, Figure 6, shows the ‘nfluence of annealing on the 
stability of preliminarily irvadiated austenite, In 

. Figure 7, the changes are graphed of the martensitic point 
and of the microhardness during annealing of irradiated 
austenite. In Figure S, misrostructure photographs are 
reproduced of the martensite which formed in irradlated 
and norn-irradiated specimens after isothermal holding fer 
7 hours at +50 “Cc, ha results are in agreement with those 
obtained during earlier investigations relating to the 
influence of irradiation on the kinetics of martensitic _ 
~transformation (Ref 1). ha relations determined earlicr 
(Ref 2) were confirmed and sew relations were established 
which give a better understanding of the disturbancea to 


in 
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On the Changes in the Kinetics of Martensitic Transformation as a oa 
Result of Irradiation | 


which the changes in the kinetics of martensitic trans- cen 
formation are attributed, The authors conclude that as eo 
a result of irradiation, dafeets of two distinct types we 
are generated in the y-phase which influence differentiy ke 
the stability of the austenite relative to that of the I 
martensite, Low-stability defects bring about activation ae 
of the austenite. On the other hand, stabilisation of the Cts 
Y-phase is duet the occurrence of radiation disturbances which Hiei 
possess a high stability, Blimination of the radiation Case 
effests of activation during storage ang during annealing Cote 
at relatively iow temperatures (20-200 C) in steels and ee 
further intensification of the stabilisation observed 2 

yO under the same conditions in alloys are phenomena which ae 
can ba attributed to the remova} of rudiational distur igre 
bances of the game type. Obviously, these disturbances 
are 'defects "which bring about an incressze in the electric 

_Tesistance of the irradiated metais, Such a sonslusion — 
can be derived from the results described in thia paper ari 
from analysis of literary data which indicate a coincidence 
Card 5/8 of the temperature ranges of radiation effects during 
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Result of Irradiation 
temperature range of remcval of the effect of hardening 
brough about by irradiation (Ref 7). In the given case, 
the main part of the hardness increase of the irradiated 
austenite can also be eliminated by annealing in the ; 
cemperature range 200-500 CO. Gonsequently, the process of & 
re-establishment of the mechanical properties and of the 
“stabilisation effect of the radiation of the austenite 
proceeds during heating in the game temperature range. in 
view of this, the assumption can pe made that chenges in 
the fine crystalline structure of the austenite, which 
pring about the radiation hardening of the y-phase, are to 
a large extent responsible for the observed stabilisation 


of the irradiated austenite. Accordingly, the stabilisation ie 
effect of the radiation can be explained ty the limitation 
of the growth of the martensite crystals in the distorted 


and hardened matrix. 
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Result of Eretees 
There are 7 figures and 8 references, 6 of which are 
Soviet and 2 English. 


SUBMITTED: April 19, 1958 
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QE AQYY 
AUTHOR: gakharov, A, T. 
; nnn 
TITLE: Determination of the total neutron f1ux under irradiation of 


materials in a nuclear reactor 


g 
"sp, tr, In-t metalloved. i fiz. metallov Tsentr. n.-i, in-ta 


chernoy metallurgii”, 1959, 6, 389-393) 


PERIODICAL: Referativnyy ghurnal, Metallurgiya, no. h, 1962, 92, abstract 41555 
( 


TEXT: A method is described for determining the absolute intensity of 
neutron flux using scintillators. A calculation of activation is given, as well 
as recommendations for the choice of scintillators, An analysis is given of 
metnods of identifying the padiations fron <npeir hardness by tne use of a Cd 
: filter, A conerete example is given for the use of 4 W-scintillator. The | 
ae methods described make it possible to take account of intrinsic absorption in the Son 
eke scintillator, absorption in the air, and the window material of the counter, -. 
reflection from the backing, etc. The absolute precision of the determination 
of total intensity is estimated to be of the magnitude of~ 50%. It 1s noted 
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that for comparative measurements it is possible to attain a precision of 
up to 1 - 26, 


N, Javeling: 


[Abstractor's note: Complete translation] 
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$/070/62/007 /003/020/026 
On the question of the crystal .., E132/E460 


P-Tl had a = 3,871 + 0,002 4, Discrepanciés in the literature as 
to whethor the high-temperature form was f£.c.¢. or b.c.c, are 
‘Satisfactorily resolved, There are 3 figures. 


ASSOCIATION: Tsentral 'nyy nauchno~issledovatel'skiy institut 
chernoy metallurgii im, I.?,Bardina 
(Central Scientific Research Institute for Ferrous 
Metallurgy imeni I.P.Bardin) 
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3/078 62/007/010/003/008 
¢ . B144/B186 


AUTHORS: Zakharov, A. I- Ponyatovskiy, Ye. G. 


TITL§ Phugo diagram of thallium - tin alloys 
PERIODICAL: Zhurnal neorganicheskoy khimii, Ve 7, nO» 10% 1962, 2374-2377. 


Totty, A uupplementary phana diugtam of T1-Sn allyos containing uf to 

15 of.-% Sn (Fig. 3) won plotted for the tomperature rang fron 20 C up to 
the malting soint in order to elucidate the 4nconsistencies tetwoen, on 
the one bund, the previous data of the present authors (Kristallografiya, 
3, 461 (1962)) and of He Lipson, A. R. Stokes (Hature, 146, 43% (1941) 39 
und on the other hand, the data of M. Hansen (Constitution of Binary 
Alloys, Ne Yeu 1958, p- 1214) and of Jd. C, Blade, &. C.. Ellwocd (J. Inst. 
Met., 86, 186 (1959)). X-ray diffraction patterns of 10 different alloys 
were taken at different {initial phase change temperatures. ‘The temperature 
dependence of the intensity of line (102) of the hexagonal phase, and that / 
of line (002) of the face-centered cubic phase, were recorded in addition 


oom 


to complete X-ray P ctures. The patterns of an alloy containing 4.919. Sn 
taken at 20 and 112 0 prove that heating of the sample results in eutectic 
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Phase diagram of thallium - tin alloys 3B144/B166 


decomposition of thea+ 4 phase and in formation of the } phass. There are’ 
4 figures aid 1 table. 


ASHOULATIONY Tountral'nyy nuuchno-issledovatel'okly Institut chornoy 
metallurgii (Central Scientific Research Institute of Ferrous 
Metallurgy) ‘ ; 


SUBMITTED: January 4, 1962 


Fig. 3. Phase diagram of Tl-Sn alloys rich in Tl. 
Legends (1) hexagonal dense packing, « phase; (2) face-centered oubic 

, lattice, db pases (3) body-centered cubic lattice, (i phasa (4) c4d5 (5) 
interface of the appearance of the (} phases. (6) interface of the appearance 
of the liquid phase; (a) at.-7) (b) % by weighty full lines with 
oxperimantal pointas interfaces based on the authors! results; full lines 
without points: data of Blade and Ellwood; broken lines: suggested inter- 
faces. 
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‘ACCESSION NR: AP4042559 $/0056/64/046/006/2003/2010 ° aE 


i AUTHOR! Zakharov, Ae Iej Kadomteava, Ao Ho} Levitin, Re Ze5 
Ponyatovekly, bs G. 


.TITLEs Magnetic and magnetcelastic properties of a matamagnetic 
{ron-rhodium alloy i 
{ 


'soURCE: zh, akaper. 1 teor. fize, Ve 46, NO 6, 1964, 2003-2019 


_ TOPIC TAGS: magnetostriction, alloy Young modulus, alloy lattice 
: parameter, ferromagnetic transition temperature, Curie point, fron 
i rhodium alloy, alloy magnetization, Alloy 


| : : 

‘ ABSTRACT: The temperature dependances of the magnetization, maf~ 
Sig ‘getostriction, Young modulus, and lattice constant of an fron-rhodiua 
alloy of close to equiatomic (Feo,5» Rhg,5) composition have. been 

investigated in the 50——-750K temperature ranges The experiments ‘fe 

‘were conducted on vacuum~melted Fe-Rh alloy annealed at 1100C for 5 hr, 
‘and then furnace cooled or water quenched from 1100C,. In a field up 
‘to 2000 oe, the annealed alloy was antiferromagnetic at room temperanm 
é ture, with the traneition to the ferromagnetic state occurring in a ‘ 
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fteld of 1700 oe at 353K with heating and at 352K with cooling. The 
| Curie point of the alloy, determined in a 9-0e field, was about 660K.- 
ane | The transition tamperature qT, was found to decrease by about 12K, with 
| the field increasing to 14,300 OG Ysotharmal curves for the map 

i'netization in fields up to 140 koe showed that below the critical 
beeper cere Ty the magnetization increases sharply in certain critical 
| £Lelds Kys 1.e., the veeiferromagnetic-to~ferromagnetic transition a 
, occurs under the action of the ficld. The critical field Hy, defined. 
‘aa the field magnitude at which the most rapid increas¢é in magnetiza~_ 
| ton occurs, dacreasas linearly with {ncroasing temperature at a rate. 

of 0.0017 oa/deg. The lattice parameter tncreases gradually with che! 
| tenperature increase to Ty, * 353K, at which a new ferromagnetic phase 
| de formed whose lattica parameter increases abruptly by 0.3%. Above | 
I the Curfe point (@ = 660K), the lattice paramater increased with tem= 
| perature more rapidly than in the ferromagnetic region. With an ine ; 
| creasing hydrostatic pressure, the transition temperatures, both in 
| haating and cooling, increase approximately linearly at a rate of 
10,00433 dag/atm. The Young nodulué sxhibste a sharp inocaase at the | 
: poine of transition from the antiferromagnetic to the ferromagnetic 
| scates The longitudinal magnetostriceion h and the ralative cheage = gs 


| 
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‘of Young modulus AE/E are zero in the antiferromagnetic region but 
are at a maximum in the region of temperature transition. The mexi- 

' mun probably results from the superimposition of magnetoelastic effects, 
‘which are associated with the destruction of the antiferromagnetic : 
. et¥uctura under tha action of tho field, on the ordinary SE and mage : 
‘ metostriction effecte which are caused by domain processes, The use 

| o£ the dats obtained for determining the applicability of the C. 

i Kittel theery to ferromagnetism =~ antifarromagnetism transition 
‘dn che Fem=Rh alloy produced inconclusive results — and further re= 
search on the alloy is recommended. Orig. art. hast & figures. 

, ASSOCIATION: Moskovakiy gosudaratvennyty universitet (Moscow : 

' State University) 
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Crystalline structure of a high-tenperature nodification of 
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(MIRA 16:1) 
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metallurgii imeni Bardina. 


(Thallium) (X-ray crystallography) 
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AUTHORS; Macharacek, K., Zakharov, AeI. and Aleshina, L.A. 


TITLE: Heats of combustion and formation of isomeric 
dinitroanilinas 


PERIODICAL: Chemicky prunysl, no. 1, 1962, 23 - 24 


TEXT: The heats of combustion of all isomeric dinitro- . 
anilines were measured at constant volume and from the obtained 
values the heats of combustion at constant pressure and the 
heats of formation at constant volumo and pressure wore cal- 
culated. The values (averages of three measurements) obtained 
for the molar heats of combustion and formation (kcal/nole) 

aro given in Table 2. There are 2 tables. 


ASSOCIATIONS: Ustav teorotickych zdkladu chomické techniky 
CSAV, Praha (Institute of Theoretical | 
Fundamentals of Chemical Engineering, CSAV, 
Prague) 
Lonsovet Leningrad Technological Institute, 
Leningrad, USSR. 
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£039/E139 a - 

AUTHOR? zakharous AeL: — 

TITLE? on the question of the influence of neutron exposure 


on the modulus of elasticity and internal. friction 


pERTODICAL?! pizika metallov i metailovedenty®: velds noe 2y 1962, 


241-247 

TEXT Tt 158 kn that the exposure of metal to charged 
particles produces n jnereasé in *% modu lus of Lagticity an 

a decrease inter al friction. mis was P dicted from theory- 

In this pap th gnf luence jrradiati n by neutrons he 

modulus ° Lasticity and jnternal frict10° f pol eryst jiine | 
and 3ingle erystal coppe® is studied. Experimental data e a 
obtained for three conditions: nanely after machiningi after . 
annealing; ana after exposure to neutronse he pol orystaiiane 
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100 direction for sample ND. De 
sed for obtaining the experimental data 
in Table 24 showing how the resonant 


lasticity change with the form of 
600 °C for @ hours under 
in a thermal neutron flux 
utrons of 10 eV energy- 


On the question 


sample noe’ and with the 
A resonance method was U 
and tho results are given 

frequency and modulus of ¢ 
treatment. Samples were 4 


vacuum and 
of 1.5 x 1013 n/sec containing 10% ne 
The dependence of the internal friction on the amplitude of 
bending oscillations is shown graphically. Sample no.2 in the 
annealed condition had at jue of internal friction ; 
than sample no.3- trons the internal 4 
revious value for 


a 
cond 


hange in sample no.3- ‘~The 


conclusions 
and single crystal coppe 
nd internal friction. 


elasticity and reduces plastic de 

In addition it causes a i of the threshold amplitude 
dependence on j the direction of large 
amplitude oscillations. phe effect of exposure is removed bY 
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E039/E135 


annealing in the range of the temperature of recrystallisation, 
In the polycrystalline Sample the influence of radiation is 
Similar in character to the effect of a small admixture, 

The nature of the dislocations produced by radiation is discussed 
in detaii, = 
There are 6 figures and 2 tables, oe 


SUBMITTED: Initially, July 26, 1960. 
After revision, June 17, 1961. 


On the question of the influence... 


amie 
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AUTHOR: Zakharov, A.l. 
TITLE: X-ray diffractometer 
PERIODICAL: Pribory i tekhnika eksperimenta, no.4, 1961, 109-113 


TEXT: The author describes an X-ray difrractometer designed 
primarily for work with polycrystalline samples in the shape of 
thin plates, but capable also of work with other shapes and single 
crystals. Very simple adjustment to specimen holder permits this 
instrument to be used over a very wide temperature range viz. from 
~196 to +€00°C, The geometry of the system is shown in Fig.1. 

The diffracting surface of the flat sample 1 is coplanar with 
the horizontal plane, while the X-ray tube 2 and the detecting 
crystal 4 traverse synchronously in the opposite directions 
around the axis contained in the plane of the sample. Prior to 
its entry to the detector, the diffracted beam falls on the bent 
quartz monochromator 3, which changes the direction of the beam 
and thus allows this system to bs used in the study of radioactive 
samples. A series of vacuum locks permit changing the sample 
without stopping the oil diffusion pump. The sample itself is in 
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X-ray diffractometer : 3/120/61/0690/004/015/034 
. 202/E592 


tight thermal contact with the thermostat or cryostat and, for 

high temperature work, these may be replaced by a heater. For 
Debye-Shearer work the sample may also be rotated. The rotation 

of the X-ray tube and the monochromator with the scintillation 
counter arms may be either manual or by means of a synchronous 
motor geared fer three fixed velocities viz. 2; 1 and 0.5 dez/min. 
The angles of turn of the tube and detector are read from a vernier 
to 1',. The HV is applied to the cathode of a SC B-3 (VSV-3) or ¥ 
VSV-6 X-ray tube from a HV transformer by means of a flexible cable. 
The recording installation has two channels, The main channel 
registers the diffraction spectrum using a scintillation counter 

of the type described by B. N. Vasichev, V.A. Il'ina, V,K.Latyshev 
and Yu.S. Pliskin (Ref.1: PTE, 1960, No.2, 51). The scintillations 
are registered by two photomultipliers which are followsd by a 
coincidence circuit and a single channel differential amplitude 
analyser which rejects all the impulses with amplitudes which are 
not derived from the characteristic radiation of the target (a.g, 
cosmic rays, radioactivity, secondaries), The intensity of the 
selected impulses is evaluated and either read directly or 
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registered continuously and recorded graphically. .The second 
(subsidiary) channel registors the stability of the primary bean. 
The latter is made to pass through a thin Al foil 8, which 
scatters some of the beam and-some of this scattered radiation 
enters a G.M. counter. Any variations in the intensity of the 
primary beam are accompanied by 4 proportional variation in the 
intensity of tho scattered beam reaching the counter, tehich in 

turn may be regulated and registered, @.g%. by feeding the 

suitably amplified output to the stabiliser of the anods current 

of the X-ray tube, In the particular design quoted, the anode 
current stabilisation is achieved by varying the heater voltage on 
the cathode of the X-ray tube. Details of such a circult are given : 
in the paper of M, A. Blokhin, I, V. Busler, 0.P. Kramarov and i 
I, P, Chernyavskaya (Ref. 22° PTE, 1959, No.l, 106). The author a 
does not give detailed performance figures of the diffractometer, — 

but two contrasting examples are quotedt one showing the heights 


of the intensity peaks of (0002) line of thallium at -196 and +20°C, a 
and the other illustrating the intensity curve due to the same line a 
over a range covering the transformation from the (a)Tl phase X 


 (P)T1.. ‘There are 5 figures and 2 Soviet references. 
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chernoy metallurgii (Central Scientific Research 
Inatitute of Ferrous Motallurgy) 


SUBMITTED: October 21, 1960 


ASSOCIATION: Tsentral'nyy nauchno-issledovatel'skiy institut | 


Fig.l. Legend. Geometry of the 
diffractometer, 

1 ~ sample; 

2 - X-ray tube; 

3 = monochromator; 

4 - scintillator (detector)NaI(T1) 
crystal; 

5 - photomultiplier; 

6 - GM. tube; 

7+9 = collimators; 

8 - Al foil; 

10 - camera; 

11 - thermostat. 
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PHASE I BOOK EXPIOITATION s0v/6176 
Konobeyevakty, 3. T., Corresponding Member, Academy of Sciences 
USSR, Resp. .d. 
Deystvive vaderoykh izlucheniv na materialy (The Bffect of 
Nuclear Radiation on Materials). Moscow, Izd-vo AN 3358, 
1962. 383 P- Errata slip inserted. 4OOO copies printed. 


Sponsoring Agenoy! Akademlya nauk S3SR. Otdeleniye teknni-~ 
cheskikh ‘nauk; Otderoniye Cigiko-matematioheskikh nauk. 


Resp. EA? 8s. T. Konobeyevskty: Deputy Resp. EA.! 


' Adasinskly; Editorial Boards P. Le pa) a. Ve 
a. 


Levitskiy, V- 3. Lyashenko (Daceased), Yu. A. 
Pokrovakiy, and N. Br Pravayuk; EA- of Publishing 
G. Makarenko: Tech. Eds! ®. Ve Polyakova end 
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me Effect of Nuclear Radiation (Cont.) g0v/5176 


| ° PURPOSE: This pook 1s intended for personnel concerned with 
nuclear materials. 


COVERAGE: This 19 a collect presented at the 
Moscow Conference on the lear Radiation on 
Materials, held December 6 The material reflect 
certain trands in the work being con Soviet 
soientific research orginization. § 
devoted to the experimental study of the ¢ 
irradiation on materials (steel, £ 
moly 4 and nichromes). 
with th Lon effects (physico~ 
_ chemical tr internal streases, 
tnternal friction) ture and prope-- 
ties of various orystals. 4a given to 
the effeot of intense Y° ectrical, 
magnetic, and optical properties © dielectrics, 
and semiconductors. : 
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Pravdyuk,.N. F., Yu. I. Pokrovskiy, and V. I. Vikhrov. &ffect 

of Neutron Irradiation on Internal Sriction in Mono- and 
Polycrystals of Zinc 235 
Wakharov, A. I. Effect of Neutron Irradiation and Plastic 
Deformation on Young's Modulus and Internal Friction 2he 


Konobeyevskiy, 8. T., and_F._P, Butra. Radiographic Effects 


in Neutron-Irradiated Crystals 251 


‘Ye. V. Radiation and Deformation Disturbances 


Telegina, I, Vy Ye. Vv. Kolontsova and V. Ve Zubenka, Radiation 


Disturbances in Crystals of Lithium Muortde 


-Andronikashyili, EB. Ie, N. @ Politoy, and L. FF. Vorozheykina, 
Effect of Lattice Disturbances on Mechanital and Optical: 
Properties of Potassium Chloride Crystals. 
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$/142/60/000/003/002/017 : 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedaniy, Radiotekhnika, Lu 
1960, No.3, pp.309-318 wy 


TEXT: The analysis given in this article represents a continuation 
of the author's earlier work (Ref.2). The idealized nodel 
developed by the ‘author is employed and it is assumed that the 
expressions for the parameters pp (low frequency voltage 
amplification coefficient) and Ry (low frequency internal : 
impedance which does not take into account the resistance of the - 
electrode material) ere known (Ref.2). Various feedback +e 
currents and leakages are neglected and only the injection of the Sas 
carriers ig taken into account, It is assumed that the system 

operates linearly, that is very small sinusoidal signais are 

considered. The velocity of the carriers is assumed tio be constant, 

so that the signal of the conduction current is produced by the 

movement of a small quantity of additionally injected carriers. 

The emitter current component due to the displacement current is 
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io@se 
= , Tom. scale (1) 


where bs is the flux of the electric field vector entering the 
emitter and a is a coefficient determining the portion of the 
emitter current which is produced by the displacement current. 

The collector current is determined by the injection current 
during time interval from t - t to t, where 1 is the transit 
time of the carriers through the depletion layer. This current 
is expressed by 


Tt 
rx(t) 2 - (x0 - 9)do (2) 


t 
oO 


The collector current can also be represented as a difference 
between the injection current I anda quantity I. The 
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